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(57) Abstract: A ferrite magnetic material which comprises a composition represented by an empirical formula: AFe 2+ a Fe 3+ b 0 27 
[wherein A represents at least one element selected from Sr, Ba and Pb, 1.5 ^ a ^ 2.1, and 12.9 ^ b ^ 163] as a main component, a 
Ca component (0.3 to 3.0 wt % in terms of CaC0 3 ) and/or a Si component (0.2 to 1.4 wt % in terms of Si0 2 ) as a first sub-component, 
and at least one of an Al component (0.01 to 1.5 wt % in terms of A1 2 0 3 ), a W component (0.01 to 0.6 wt % in terms of W0 3 ), a Ce 
component(0.001 to 0.6 wt % in terms of Ce0 2 ), a Mo component (0.001 to 0.16 wt % in terms of M0O3) and a Gacomponent(0.001 
to 15 wt % in terms of Ga 2 0 3 ) as a second sub-component. The above material is a ferrite magnetic material which has a W type 
phase as a main phase and exhibits improved magnetic characteristics due to the above optimized sub -components. 
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[0032] <filX@> 

m&T.mxmhtvfcm&®3ittm&i 100- i4oo°c-?«#i-3o * 
^m^^T7v^^^t^(D4^mt^n-M%^xn^tK^, Fe o 
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2 

[0033] <fti>#X@> 

[0034] <^1(0»#X@> 

S^V^i^^#L-C¥^JftA^"eO. 08—0. 8/jm, «L<teO. 1—0. 4 
/zm, «£9M*L<fci:0. 1-0. 2jumfct&#-*-3„ £©&l<B|^#X@tt, M^ft 

TtT5tO-e*>«9 % Jfc^ffiSf (BETifclCfcS) ^LT«20-25mVg(7)*5H^X§^^ 
$^200gfcf~<960— loofltRg^si-tu^ <fcV \ 

2 3 

n^^MK%^xmi)WVtcM^K\^ IE^X@X«^2(DW#X©-e»L 

2 3 

$j^ftil. CaCO . SiO . SrCO . BaCO ^(D^M^M^XhXW 

3 2 3 3 

fc*3, ^^i-^»^J2-e{i. Il©»#X@i^iotGa O fe^Sr»i-§ 

2 3 
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[0035] <»*iMIS> 

^7oo— iooo°c-e, i#— looBtr^^^i-^^a^f^o 

^ Ar^#(D^tt^#H^^t^ 0 w-z^mmmkimm-mm^ io vo i 

[0037] < H2<D$fcMtXf£ > 

IMi^K/V^t^iot, S^V^i^^#L-C0. 8/im«X a^b<{*0 
. 1-0. £<9«L<teO. 1-0. 2mhi|:W5 0 ^©f2©»#lStt 

itmmm(BKTm^X^))tVXmO— 20m 2 /g, $^310— 15mVg<?>*EBi: 
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*#-efr5 tmwimm&4ij&&tiz>zkKt£z>zkk , m 1 <D$»#x@-e-r-c ^ 

2 3 

M£«]-r3^^-e^;5o Ga O ffiM&m. CaCO % SiO , j£V^£ib^SrCO 

2 3 3 2 3 

^Baco mcomM^m2<Dm.m^rMK^^xmij\\vxhx\ \ 

3 

2 3 

[0038] «X@^*DV^-C3l5n^^ffii-S^-^V^^. ^©I2©«&#lil: 
, ^V*J^V^5)«i^l^^^^-*fbT0. 05—0. 7wt%(Df5H^i-§ 0 aj? 

t^v ( o s) ir^-e#5 0 ^*5it^M^bv ^-^Vitto. i 

—0. 65wt%, i«9M^LV^— *>i(iO. 15—0. 6wt%-e&§ 0 fc:*5, ^Pi"^ 
[0039] ^WlCfcWttt, »$tt^-^V^^^^4j-c^*f-r^<D^ftiJ-t-§ 

rp%nM.h\,<fe j t<D7?h» j $>—$t^c (oh) h xmznz^^T/^—jis&m 

n n n+2 

05—3. Owt%^i~tL^J;v\ ^^^m<D^n^<DMMfe¥fW&&fri-f ^ 



WO 2005/056493 



14 



PCT/JP2004/018286 



vj*m^hvvj>.m.m&m\^^btfx*%z>&^ ^^^mcabi^xm^wr^b^ 

M*U/\, ^f;V^mCa(Dm^X^^Mmi.O. 1 — 2. 5wt%, J;(9M£lXteO. 1 — 
2. Owt%, i»9— JgMlXteO. 5—1. 8wt%-Cfc5o 

^-H#fcfc5o ^*#:n(DM*bVMi£^4-100, £«9Hl£L<te4-30, 

< {3:4—20, £«9— JBM*L<J34— I2^?;fc5 0 #iT/vn-/vtLt}iy;vt>-;v 

[0040] _hwau-— tn^t^tistfcot^o^^ p^^A/-ev >&i 

V\ ^©#HT/V=i-/KO^PtiLTii, »§^^7^^^j-bT0. 05—5. Owt 
%, ^1X^0. 1—3. Owt%, <£«9^b<te0. 3—2. Owt%birti^X^ \ 
*m$Ui.^T)V^)V(DUbh;b^Mm^^ 

[0041] <mm^)$M^M> 

[0042] ^2<D^*&#x@SrS^-etrv \ nhntc^j^m 

&tbZ>Z.btmt.^\ 
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^•v.m^mm^v^m^xmm^^M^noo f$MJ£Mo. i~o. ston 

[0043] <«IMI@> 

*3jgtl4, f&Mfc&lOO— 450°C, i«9M*b<^200— 350°C<ZHB^\ 1—4 

^%^bK£v,Fe 2+ m&pjTfem-m'M-r&<Dxfoz> 0 

[0044] <*«X@> 

^<«X©-e^, J»#:£ll00— 1270°C, £»9M£IX {21160— 1240°C(DM 

mxo. 5-3mm$mL,xm&irz> 0 mmmmm^ 
xmn^tt—tf>n^m£:irz> 0 
[0045] £iL_b©xmsrft5^j!:«t»j, ^mm<Dwm^9^bm^m^n^b^x^ 0 

2 

-r^^^^vxttw^^^-r^^^^. okG^_h(Da^a^s (Br) 

t^^WXiiMo^^^tt5i^iu{i4. 6kGJ^_h(Z)a©a^S (Br) t£b 

m-ca. 3kOe^±<Di%Mti(Hcj)&mffi1rZ>z.b&X%Z> 0 Gaj£ftfr£mirz>m& 

M^S*t*#IS^C^It»Srif"r5^^*<, 4. 5kG£AJL, ££>l£f*4. 8kG 
i^_h(Da©a*:^S (Br) ^$££fLoo7000eW_h, $fcl:if*72OOe£*-L0>fiMK 
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ts (Hcj) &#5£.£as-e#5„ 

[0046] «0J«#^fcWM^^^h^^a^^#LT7^^ha^r^^b 

[oo47] j^_h, ^^94hm^m.^com^m^\ ^xnwuzi>K y^^vm^m^n 

T*VKte^fW5„ ^©^a^NK^^lsitt, #VKte©^}cft§^ 
[0048] 7a:9>rh^3Kf«^^73i9>rNK^I&*Srfm^«»^i!:tt, #sf&xm<£>iilr<DV> 

mmm i 

[0049] J^T, *ISW©=RfrWiyfe^lSrttM-r5o 

[0050] [HJfe09l (^M^J1-X Hifef?!jl-4 N ] 
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[0051] <MMWU-i> 

mXW&MtUX* Fe O ffoM(lft%L*&:0. 3^m),SrCO Mc(l#C*k^S:2 

2 3 3 

U m)&mffivtco ^mnm^, _hiB^(D<Da, b^mfrMcmmmu^zx? 

2 3 

wm^tzM., n x*zm&ft, i35o°c, mmumu BMVt<Dumi£&mc 0 * 

2 

2 

[0052] *IKVVT\ ^TOH-^U CaCO »^ (l^H^S: 1 m m) . SiO 

3 2 

:0. 01/im), AlO $^(1^*a^-#:0. 5 /z m) ^^A/WSfe&PU 

2 3 

^^)^#:^250 o c-e3B#^^ c P^^i-5mMa^ifeb^, N ^#H^ 

2 

^t#llS5t/^, *ffiiaSl200 < C-ei^M^L^3i$#:Sr#fCo #«b^c 
[0053] Ell. |2|2l5^t-J;5^ a^f^2. 0, CaCO ^1. Owt%, SiO ^0. 5wt%^tF 
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AlO ffiO. 5wt%<Dm&fc$5\t^X, b(D{g^l3. O^mXfe&Mtl (Hcj) (Dj&Tffi 

2 3 

*fL-C, b<Dfft^l3. 0—16. 2(D$mX\^ 3kOe^_h(D^^(Hcj)^Lt^4. 4kG 
J^_h(Z)a® (Br) £#5-t^-et5o 

[0054] 01. 03^i~J;5^a<Z>fil:^i. 9. b<D{ft/^l6. 2, CaCO #1. Owt%^tJ«Al 

3 2 

O #30. 3wt%(D#^^*5V>-C, SiO ^0. 5wt%*«l;1^^ (Hcj) <D{£T/$ S 

3 2 

IR*£ft5o ^U^bT, SiO #0. 5—1. 0wt%<Z)f5H-e«, 3kOe£*_h<£>i!iM8fc 

2 

^ (Hcj) &tM. 4kG^_hoaWa^S (Br) Sr#5r.^^-C#« 0 
[0055] ^Cicl, Ell, g|4^i-j:5t-a(Dft^2. 1, b<Dfg/^15. 8, CaCO #1. Owt%& 

3 

T*SiO 35SO. 5wt%(DJ^^^*5V>T, Al O &^^t"3£fcl::«J:90MK;*J (Hcj)^ 

2 2 3 

lb$*5^i:^'C^5o #^ CaCO &TJ*SiO <WC}*2. 8kOem&^^^M 

3 2 

ti (Hcj) ^fn]_h-et^^ofc<D^*J-LT, Al O (DWMK. &)4\sOe^%J&Rmt) ( 

2 3 

HcJ)SrHm-C#5o fcfcU Al O S365Jt^.i-|f5^©«»*«flP(Br)©teT^S 

2 3 

*fcfc5 0 ^-e^^-cfi, ai^Stai o mjffg-eo. 01—1. 5wt%i:i-§ 0 ft 

2 3 

Al O MffiO. 1—1. 5wt%(D$QfflT1i, WffiSriffiiLoo, 3kOe£*_h<Df£ 

2 3 

i» (Hcj) ,&IM. 4kGJ^_h(^a©am^it (Br) %%Z>Z.b1£X%Z> 0 
[0056] <H»!jl-2> 

Fe O l#C*fc^^:0. 3/im), SrCO ^(lWg:2nm)t _hfE^( 

2 3 3 

l)<Da, b(D#[^^^^m5te§«J;5^#*b^^f*||^Jl-ltl^#0^# 
^(Dfe#^U CaCO ^(l^i:l^m), SiO ^(l^^:0. 01 

3 2 

ix m) % WO te(m*fe^g:0. 5 m) ^El5^i-fi/c(t»b/c^^^ 

3 

m 1-1 £ l^#^>^#-e^^#T % HJfcfltJ 1-1 £ l^l#(D^#T^M#tt^fF« 
[0057] 05 N 06^*f-J;5^ &<Dfejfi2. 0, CaCO #3o. 7wt%, SiO ffiO. 45wt%R 

3 2 

XPWO lvrt%<Dm&\Z.$5\,^X.b<Dfe&13. 23cMXfei&MJj (Hcj) <D<£T 

3 
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\Z.ttLX*b(Dfe&13. 2—16. 2(Df5ffl-e«, 3kOe£*_h<D(£$tfj (HcJ),&.tM. 4 
kG£l±.(DmmmM^S. (Br) Sr#Sr ^dS*C#5 0 
[0058] M7\Z0i~t'£5\Za<Dfe.&l. 9, b(Z>fj&&Si6. 2, CaCO £50. 7wt%,S.tFWO 

3 3 

lwt%(D#^^*DV^-C, SiO ^o. 45wt%^y1M2{£^^(HcJ)<DlST^lI 

2 

.^.fcl. 50wt%£X±.Xtei%m±) (HcJ) £.tmWfl&Jfce&g (Br) <D&T& 
B&k%:Z>o ZXlKMLX^ SiO 45—0. 90wt%(D$QH-t:1i, 3kOeJ^_hCD{£ 

2 

mtS (HcJ) RtM. 4kGJ^±^^am^S (Br) &#5££j&S-C#5 0 
[0059] #Ci<l, ®5, H8 ^^^5^3(0^^52. 0, btf>fjt/^l6. 0, CaCO ^o. 7wt%R 

3 

T*SiO ^o. 45wt%<D#£-fc:}3V v r, WO ^^P-TS^^i^a^ (HcJ) £rfn] 

2 3 

±-rZ>^b&X*%Z> 0 CaCO S.U?SiO £8&JPUfc(D3fc-m3. OkOe3zffi<D& 

3 2 

i&fc (Hcj)b^4#^^^ofc(D^^-uT, wo <Dfflm\z£y3isOe&m*.z>ftmj] 

3 

3 

^-e^sw-eri, w^^^wo mwuxo. oi-o. 6wt%^-r§ 0 fc*5, w 

3 

O StfSO. 01—0. 6wt%CDt5ffl-C«, 3kOe^_h(D^^(Hcj)^.U?4. 4kG£*_h 

3 

©aea^aS (Br) &#5££j&S-C#5 0 
[0060] <^ife^!jl-3> 

Fe O ^^(l^SH^rO. 3/zm), SrCO J&^Uifclfc^l: 2 m) £ N _h|E(l) 

2 3 3 

#^ft^210g^>PfL-C7K400ml^^Pb-C88B#^^ai-§^V >5fc0>"C*>5o Hi 

2 

^ctCfcfU y/Wh— /V(l^^^#:10Mm)^r0. 9wt% % £fbt-CaCO fe v ^(l^C 

3 

Smi/zm), SiO J&t|c(1#C*H^S:0. 01/im),CeO ij^(l^fe^-#:0. 8 

2 2 
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[0061] 09, eUOfcj^t\J;5fc^ a(Dim*2. 0, CaCO tfSo. 7wt%, SiO ^o. 6wt%.&. 

3 2 

I^CeO ^0. lwt%(D^^^*DV^-C. b(Dfi:^/jN$<^i9i-^^^(HcJ)(D'|g 

2 

U b(Dfg^i2. 9—16. 3<04fifflrtlC*5V^ 3. 3kOe^_h(Di^^^7 (Hcj) %.X$4 
[0062] EI9, Hll^i-J:5^a(Dfii:^l. 9, b(Dfft^l6. 2, CaCO 7wt%RXfCe 

3 

O >6S0. lwt%<D^fc$3lvr, SiO ©t^^^<^9tt5tMA (Hcj) ©fiT 

2 2 

^tt£Z>o U6>U SiO £50. 2—1. 4wt%(Df5Hrt^*5V^-C, 3. 3kOe^_h<D{£|^ 

2 

tS (Hcj) 3tt^4. 6kGW_h(Da^am^S (Br) &m>Z.k&~e$Z> 0 
3fcl!^ 09, 12K^rt£5Ka<Di&&2. 0. b<Dfjt^l6. 0. CaCO £$0. 7wt%S. 



3 



I^SiO ^0. 6wt%(D#^^*5V>-C, CeO ^mi]\\i-^tKX<0^mj3 (Hcj) ^ 

2 2 

Ib^-fr^^-e^^ CeO ft^o. 001—0. 6wt%(DfBHp*1^*DV^, 3. 3 

2 

kOeJ^_hO^^ (Hcj) RXI4. 6kG£X±<DmmMM&m (Br) £#£^^#5 



[0063] <H^tJl-4> 

Fe O mMiiyMfc^-^-.O. 3/zmh SrCO ^(lWg:2fim)^ _hfB^( 

2 3 * 3 

i) <Da, b(Dm>M:n&) k m 1 3 tofes £5 i-i t mm<7)^k 

H»!Ji-3i:iKi#(D^#-e, ^-/^/K-J;<92^^-e«#^To^ 0 

H2(D|t^#ti|^ > y/Hf /V£rO. 9wt%, CaCO ^^(l^C^i^S: 1 ju m) , Si 

3 

O ^^(1^*1^:0. Oljum), MoO $j V 7fc(l#cSiH^:0. 8/^)^12113^1- 

2 3 

*fctt»bfc^^»>ii-3^^^(D^#-e^#:^#T, mmmi-itm 
m<vm*xmn.^&tmistc 0 w^^^ 0i3-ai6^i- o 

[0064] 013, mi4K^k1r£y{C a(Dft^2. 0, CaCO #50. 7wt%, SiO ^0. 6wt%,R 

3 2 
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XfMoO a?o. 02wt%(D^^^oV^ b(Dim*'}^<t£ v )ir^Z>bi%Mjj (Hcj)(D 

3 

3&>U b(DfC^i2. 9—16. 3(DffifflrttJ:*3V>-r, 3. 3kOe^_h(D^«^ (Hcj)^.U? 
[0065] 013. 015^-f J;5^a«HH[j5Sl. 9, b<D{m*l6. 2, CaCO 3&30. 7wt%RXl 

3 

MoO ^0. 02wt%(Z)#^^VN-C, SiO <D:&&5^^&?)^5£<&^ (HcJ) 

3 2 

<d<£T^M^&«9, ip.t^<m^r^t^m.ts (Hcj) (Br) cd{£ 

T&WB&fcZo U6>U SiO ^o. 2—1. 4wt%(D$5Hrtic:*3V>T, 3. 3kOe^± 

2 

<D«£^ (Hcj) 6kG^_h(Da©^m^S (Br) £#5£fc3&S-e#3„ 

#Ci<:, 013, 016^^51-30^2. 1, b(Dft^i5. 8, CaCO ^o. 7wt% 

3 

&!>*SiO 6wt%<D^i^oV^, MoO ^»-T^i^^J:«9ffi:» (Hcj) & 

2 3 

^i!]$^r^^-e^§ o jf£fc x MoO M/^0. 001—0. 16wt%(7)t5Hrt^*DV>-C, 

3 

3. 3kOe^_h(D^aij(HcJ)^L(^4. 6kGJ^_h(Da@W^S (Br) ZmZZ-tftX' 
[0066] Hife^!|l-1, Hii^l-2. ^WUl-4^-C^LfcJ;5^. CaCO , Si 

3 

o RTf^mWtimmirZM&ftiAi O , WO , CeO , MoO)&ffiitiQlrZ>M&K 

2 2 3 3 2 3 

3o^T, CaCO , SiO , ,&TJ?_hfagiJjfc9\ fcktWC-hfEiaj&aSCl) \Z$3lftZ>aRXfib 

3 2 

bKXV. (Hcj) &rJ^f«StI (Br) ^^V M^/V-««£ 

[0067] <|£Jfe0!|l-5> 

^wtimmiTzmtftfriAi o , wo , c e o , moo )*m&vx^m^K-$k 

2 3 3 2 3 

013^i~J;5^, Al O , WO , CeO , MoO <D$R.fr&t>-&-£&-&Wi1m 

2 3 3 2 3 

utm&Kt>, omts (Hcj) &xmmmw&g. (Br) srnsv ^^/i^aeffH-srw* 
[0068] si, 05, 09, mi3\£^vtd&m^\^xnbthtcffiffifo<DMmm&xmmffi 

KXVmmVtCo ^(D^^mu 05, 09, 013^i- o 
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2 3 

fc. AlO ^2. 0wt%J^Ji&;i&5£M^ 

2 3 

3 2 

H:WffidS*7VJt-C70%£Jl_b-C*>ofco WO ^0. 7vrt%Sl±fcf£?>b^^#'( 

3 

*fc0i3^i-«£5^ Moo ^o. i5wt%*-ef*w+B*sc E - / vjt-e7o%^_b-efe 

3 

ofc 0 MoO #0. 20wt%^§^^^ht@(B|13-e^rH^J^fB)^^, w 

3 

[0069] x^[Ujff^^#»WT^ii«9-e^ 0 

X^^g:3kW, Wmffi:45kV, f^it :40mA 
^^°U^i|ie:0. 02deg, t£^3SJ£:4. OOdeg/min 
^§ifc*y^h:l. OOdeg, tfcSL^y^h: 1. OOdeg 
^te^y^HO. 30mm 
[0070] El 1 7^^-Tia^^oV ^T#^>t^fc^M#:^¥^^B^^'J^bfc 0 ^rO^m 
£H 1 7\z.^~r o m 1 7^i" £5 lc»J^©^ it^feStm^ttiljgdSfcij , 

@|J/&#(A1 O , WO , CeO x MoO )<DMi&&$&W<Dffi i mfoK$bZ)b, Wf^tta^ 

2 3 3 2 3 

3b\ ilS#OAg (a«lic|i|^^ttl5B) ^iBM^^f ^'L, SEM(^ 
[0071] <M> 

flfc^J (Hcj) RXM. 4kG£X±<Dm^B.Mmg. (Br) £l ^#tt^#«^^^-e^ 
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mt> (Hcj) mmmmm.mm. (Br) ^^v^mm-r^t^^y^^vm 
[oo72] immm2 mMM2-i , mmm2-2, mm\2-^ mm\m-A) ] 

ltr^CaCO ffiJfz&ffijjaVtttiK HJS^J2-2-e«CaCO $^£ML^ofc 0 H 

3 3 



m\^t'o HM0tl2-4-e«, A^m^bTSr^OTa^ig^b, Ga/&^Al/&#£1tl^ 

[0073] < ^Iife#!j2-1 > 

*1\ M^HBfcfcirLT, Fe O ifi&7fc(l#C*fc^l:0. 3 Mm), SrCO iG&;*c(l#C*fc^ 

2 3 3 

g:2 M m)MBaCO «&^(1^^:0. 05^m)MLfc o i<7)Jj§C*^^EI 

3 

19(DJ:5*Ba^«a^^5J;5^#*b^, CaCO ifi&^(l#C*fc^l: 1 m m) SrO. 

3 

tUHo 

[0074] »M#<B«ig&l*fl*«T<E> £5 KKSLfcE^ttlUfefl] l-3£H<!«© 

fl*:fe&;fafc|^#t&^fc^LSiO Mc(l#:f£^S:0. 01nm)SrO. 6wt%, CaC 

2 

O Mcd^C^^g : l/zm)3r0. 35wt%, SrCO ^(1^^:2^111)^0. 7 

3 3 

wt%, BaCO BMiiykM^-fe-.O. 05/im)Srl. 4wt%, ^Vfe v ^(l#:^^g 

3 

:0. 05jum)^0. 4wt%^-?f^»i-§^^^, #i7/V3-/VtLty/Vt> 
— /Kl#C*fc^#:10jim)«rl. 2wt%8&&nUfc„ '^^PX.T, Ga O *&*(1#C 

2 3 

: 2 Ai m) £0—16. 0wt%^PLfc o 
[0075] ^2(D«^ifebT#^fc^y^||»!jl-l^^«(D^#Ta^4 1 ^^f 
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2 

[oo76] nbfttmffifo*mnmi-itmm<£>$kW'?J)\\j:u mmmi-itmm 

2 3 

X m 1 9 — m 2 1 ir 0 
[0077] ®20^Ga^»*^a^(Hcj)(DM#Sr, 021^Ga^»*^^a 
m^S(Br)(DM#^-r o *fcGa^»i^o-6. 0wt%(DfW(;iOl^ 

(Hcj) tmmMi&mm. (Br) ore#^Ei22^^-r 0 
m2o^^-rj:5^, Gam^^M-r^tK^, ^mts (h c j) /^_hi-§-^ 

aj£#<D» 1 6 . Owt%(D^-p K teGa/&^£ML&l IWI^O^a^ 
(Hcj)^i" 0 

021^11^ Ga^(D^Pi^i6. Owt%(D#^^^a^am^it( 
Br) ^3800G*vS*-effiTb-CL^5^, Gaj?5c#3rl5wt%OT ifzJt^O^^rT) 
(D^mPHX^m^fcm^a^, 4000G£t._h. £fb&a*4500G£Uii:l^iiiV^ 
mMM&m (Br) £#Tl >5„ 
[0078] £l±.CDffi$k£<9^ ^mMXfe, Ga^^»»15wt%^T (fctffU)3r^*T) 

^-T^o Ga^^l5wt%^T(^£LOtt^T)^t5fflrt-e^$^:§'^^J:«9, 

3500Oe^_h(D#a^ (Hcj) ^U?4000G^_h(Da©M^S (Br) ZmffilTZZ. 
t&X^&o itfc, Ga&ft&O. 1—8. OwtroCDfSHrt-e-^^-^^^^i:^, 3500 

oej^_h(Z)^a^ (Hcj) ^r^45ooG^_h(Da©am^it (Br) &mm~rz>^t&x* 

[0079] MV^T, Gaj^^^PL-CV^V^^f, GaJ?£^2. Owt%, 4. Owt%, 7. Owt 

019^ Ga^^»b7t^^, Ga^^»bTV>^V^m ( 9tWM 
^m^^^X^^i:, ¥^J^^^^M^iS^r^V (Hcj) £#TV ^ 
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[0080] <MMM2-2> 

3 2 3 

: 2 nm)(DmM Owt%£U tfcGa O ^^^^2(D»#B#(»^ 

2 3 

SiO ^^(1#:&^S:0. Ol/im) :0. 6wt% 

2 

CaCO ( 1 ^C^^-S : 1 /z m) : 0. 7wt% 

3 

SrCO ^^(l^fc^^^/zm) :0. 35wt% 

3 

BaCO ffiM(l#$&^&:0. OS^m):!. 4wt% 

3 

jo— ^Vfe^(l^:^^-#:0. 05/zm) :0. 4wt% 
y/Mf J>— /V ( 1 : 10 m m) : 1 . 2wt% 

[0081] $^,^#^tb^^f^oV^-C, H»!j2-l^lKl#^bT«^(HcJ)^tJ?a^a 

^gii9^i- 0 ^tz.%mm2-2^mhfitzMMK^>\^x, G&mft&mtvm±)(. 

Hcj)<DM#£r023^ Ga^»*^^a^S(Br)©Bfl#^|g24^, 
^(HcJ)^aW«M(Br)(D|M^^|l|25^^^-ro &*5, HI25^, #7° 
n5/h(D3£ia^^LfdS:^Ga^»*-t?fe§ 0 

[0082] HI 23— El 25frh, "MMm2-2Xh, HJ6^!j2-l^^l#(D'ft|rB]«mt?tfc 0 

®23, M24^h, Ga^^»*^0. 02—3. 0wt%<Di5ffl-TO, ^©Ml^S 
(Br) (D^r^mhm<^-tt^<^mtS (HcJ) ^fp]_hi-§r t&frfr^fto 

[0083] < MMM2-3 > 

-itmm^xi%M£) (Hcj)RmmMM®i£(BT)&mm-r%bbh^ mmm2 

Bll9d^, b^l2. 9—16. 3<DmmftlZ.&Z)b%^ 3400OeJ^i:<D#$^(HcJ 

) Rxjt4oooG£i±(D^mm.j&mi£ (Br) &mmx%z>z.b&mMx%fc 0 

[0084] <M1M$}2-4> 
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2 3 

mmm-m.m& (Br) ^^^xmm-r^t^x^tc 0 
[oo85] mMM2-u mm\m-2^ mmm2-3, mmm2-Axnhfitzm^w-<Dm^m: 

mmitm^xfoZo 

mmm 3 

[oo86] mmM3 mMM3-i, nmim-3) ] 

mMM3-i : Ga)£tt&mwffiM<Dm&mizmn\-sfc 0 

mmM3-3 : Ga^^^iHS^^i'ttLt 
[0087] <H»!J3-1> 

Ga O ^(l^^:2 i um)^ie^0#^2. 0-6. Owt%«-r§^t^ W, 

2 3 

2(D» V #B#^, SiO $^(1#:*a^-#:0. 01/zm)£0. 6wt%, CaCO $^(1$: 

2 3 

ML^fe-.l nm)&0. 7wt%, SrCO M(l»#:2/im)^0. 35wt%, BaCO 

3 

^(1^*HH1:0. 05^m)^rl. 4wt%, #Vte(l^fe^:0. 05 M m) 

3 

[0088] <^W!|3-2> 

Ga O ^(1^^: 2 n m) (D»0^^^^^2W#U#^bfcJ^^«, 

2 3 

[0089] Hife#t|3-i, llifef?!J3-2-e#^fc^#:^ov^T, H»!li^^«®^#-e# 
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mt> (Hcj) mmmmm.mm. (Br) zmmuto ^^^^026- 028 ^ave 
[0090] m27\c^ir£?i^ Ga^m^micmMi.tc.m^Rxiun^micmMi,tim 
mmmcmn^tcM&<D^m^^m±) (hcj) &nz>z.t&~e%tn 0 

[0091] <^»!j3-3> 

mi<&W&$tmz.Ga O ^(m*fc^:2jum)£4. Owt%«bfc^«, H 

2 3 

H»!l3-3-e#^fc^t-ov^T, HWfJi^i^i#(D^#-e^a^ (Hcj)^r^ 

^ft^gg (Br) »JSL/c 0 ^(Z)^m^El26^^i- 0 
[0092] 026 Gaj£^»ft^4. 0wt%-efe?>3O(D^^l:b^i-^i:, H»# 

mKGa&tt&mnistcMm, m2w^m^Gam^m\\ut.pm, m^m^Ga 
mft&mnvtmn^m^i&Mt) (h c j) ^v^a**?^ ^itsmmw&m. (b 

r) ^0V>T^^»!l3-2, mmm^-^XnhfhtzMm^^. H»!j3-l-e#^ 

mmmB^m^Gam^mmir^tKx^^x^-m<DM^mM^mnx 
MMM 4 

[0093] mmwH mmwu-i , ii»!i4-2) ] 

ummz.mn~rz>srco RxiBaco (DmwmK^mw^m^wm^t^ 

3 3 

<MMM4-i> 

fg2<D^^#B#^ SiO fe v ^(l^C^^-#:0. 0Um)^0. 6wt%, CaCO $j^( 

2 3 
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l#C3|&T^:lium)£0. 35wt%. tf^ffiMillkM^F&'.O. 05/zm)^0. 4wt 
% x y;V\fY—;V{ llkM^fe: lO^m^l. 2wt%, Ga O Mdtftfi^/zm 

2 3 

)£6. Owt%^Pi-§^^^, |l|29(^i-M(DSrCO ^^(l^C^^-^: 2 ix m) , 

3 

BaCO ^(1#C$H^:0. 05 /x m) afetef^-l^tltf)^ 

3 

<^W!j4-2> 

^2(D|t^#B#<^SiO^(l^:^#:0. 0:Um)»]i^0. 45wt%<i:UfcW 

2 

[0094] HJfe^!l4-l, ^U?H»!l4-2-e#^^fc!^^ft:t3:oV>T, 

[0095] ®29^-rj;5^ ^2(D»#n#^»#»^«i-§^^^J: t 9, ^fiiMS 
(Br) ivm^ (Hcj) (Dfe^^K^^^[Hi(D^frft5ffl-e«i--<-C(Z)^-esv ^ 

MMM 5 

[0096] [^ii^!|5 (^Ji^!l5-1, H»!|5-2, |^»!j5-3) ] 

2 

<HJfe^!j5-l> 

mnn^tLsX, Fe O 3&7fc(l#c*fc^:0. 3^m),SrCO Mc(l#:*k^:2 

2 3 3 

^SrZn Fe ftbfcm, ?S^Th7^-e2B#r H 1^, fe v #Lfc 0 

1.5 15 

^^p^mas^^oi^?a<Dj£S^^Ji^!l2^iRi#-efe5o 
[0097] j^vvr, mmm2tmm(vm*xMW)^Mz£<9MW&ft<>tio 
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2 

^(l^fc^-^O. 01jum)^0. 6wt%, CaCO $^(lMH^: 1 ^ m) £r0. 35 

3 

wt%, y/Vtfh— /V(M^:10/im)^l. 2wt%^Pbfc 0 Z.fbhKl]ttZ.X, Ga 
O ^^(1^^-^:2^111)^0—0. 8wt%^PLfc 0 

2 3 

[0098] m2(Dmm^mvxnhntc^9v^m^m^mmu mmtstitcMumte 

0kA/m)-e&<9, ^?f^#:^li:^30mm, ^$15mm(DRftt^5„ &*3, V^tv 

[0099] n»!i5-i-e#^fc^^ft:^ov vc mmmitmm^m^x^mts (h c j) ^ 

t^f^S (Br) £r$iJSbfc 0 ^(D^^|l|30^^i- o 

Bl30^^-rj:5^, ZnWM^^7-rh^Ga^^«b7t#^^t, 
it (Br) <7){£T£#Pf|jlJLoo, (Hcj) ^±^^t^X^fc 0 

[0100] <HJfe^"!j5-2> 

J^m v *^^M^SrZn Fe £&3£5^#*U £>oGa O iBfcfcfcft&TA 

1.3 14 2 3 

2 3 

[0101] <M1MW5-3> 

mWffi^&Mcm&f$&SrZn Fe £&3J;5^ff iLJ^oGa O KftMRTfAl O 

1.2 13 2 3 2 3 

[0102] mmm5-2Rxfmmm5-3xnhfitm^m^^^x, mnmitmm^wx 
%mti (Hcj) m$mmmMm&L (bo mmi^ti 0 ^<j)^^m30\z.^ o 
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[0103] [M^iS^-l^ML^ 

[g|2]SrFe 2+ Fe 3+ O (fcf£U a = 2. 0. b = 12. 6— 16. 6) Xm^th^B.)^^ 

a b 27 

«^^^<Db^a^ (HcJ) . IflMS (Br) ©i#^f^77tfe5„ 
[|H3]SrFe 2+ Fe 3+ O (TcfcU a= 1. 9, b = 16. 2) "r*&£tlZ>£Bj&&jrtZ>&& 

a b 27 

flWSiO (HcJ) , a^i^m^S (Br) Oi#^t^77T*5 0 

2 

[g|4]SrFe 2+ Fe 3+ O (fcfcU a = 2. 1, b = 15. 8)X»mtStl%3m.$,&^1rZ>]m£ 

a b 27 

f*(DAl O mtVmtl (HcJ) , ^SUMS (Br) 

2 3 

[g|6]SrFe 2+ Fe 3+ O (fcffU a = 2. 0, b = 12. 4— 16. 6) T^^^^M^T 

a b 27 

i-^^#:(Dbi^a^ (HcJ) , SfiiMt (Br) <D||#^1-^:7-Cfc3 0 
[g|7]SrFe 2+ Fe 3+ O (TcfcU a = 1. 9. b = 16. 2) Xm&tlZ>^m.&$:^'tZ>mffi 

a b 27 

#WSiO 1±MI^ (HcJ) , ^flS^S (Br) (Z)M#^-r^7^-efc?.o 

2 

[08]SrFe 2+ Fe 3+ O (fcfcL, a = 2. 0, b = 16. 0)-Ci^5±M?:ft5l8 

a b 27 

fr©WO *±«l7J (HcJ) , a^am^iS (Bv)<Dmm&^ir777Xlb% 0 

3 

Elll9]||^0iJl-3T*^Lfca^^m^feU?^a^#tt^i-0^-efc6o 
[g|10]SrFe 2+ Fe 3+ O (fcfcU a = 2. 0, b = 12. 4—16. 6) XM^frl&^B-ffc&il 

a b 27 

i-§MI^#:»b^«7J (HcJ) , mmm^m. (Br) ©l^^f^77tl)5„ 
[Blll]SrFe 2+ Fe 3+ O (fcf'U a = 1. 9, b = 16. 2) X^fl^^M^^^m 

a b 27 

^#:<z)Sio s^^tj (Hcj) % mmm.?&mm (Br)<Dmm^i-^^xh^>o 

2 

[g|12]SrFe 2+ Fe 3+ O (fc/cU a = 2. 0. b = 16. 0) X^fl^m.^^'T^'B 

a b 27 

mVf<DCeO AtfikMJj (HcJ) , nmm^& (Br) ©i«^t^77^5o 

2 

[0i3]^M^i-4^Mbfca^om^^t>l-^#tt^i-H^7?^ o 

[g|14]SrFe 2+ Fe 3+ O (fc/£U a = 2. 0 X b = 12. 4—16. 6) T^^S^M^T 

a b 27 

^umiVf(Dhb®mti (Hcj) , nmmm.mm. (Br) (Din^^-r^^-e&So 

[g|15]SrFe 2+ Fe 3+ O (fcf'U a=l. 9, b = 16. 2) ^^S^M^PT^ 
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ii!f#:(DSio mt&Mt) (Hcj) % mmmm.m& (B^^mm^-r^y^h^o 

2 

[g|16]SrFe 2+ Fe 3+ O (fcfcL, a = 2. 1. b = 15. 8)^m£tl%^M)&&^1r%m 

a b 27 

i^#:©moo (Hcj) , nmmmmm. (Br) »M#^-r^^-e^o 

3 

[®20]^»!l2-l^*Dtt§, Gaj&ftmnmtl&Mt) (Hcj) (Dm^^~t?77~?-fo 

•So 

[021]^»!|2-l^*5it§,Ga^»a^^am^it(Br)(D|^#^-r^ 
[g|22]^ife^!|2-l {C*3tt5, MtvO (Hcj) tm^m^m (Br) 
[EI23]^»!|2-2^*d^. Gaj^»*HMij (Hcj) (Dmm&^ir^^h 

<5o 

[IH24]^»!l2-2i3:*5tt§, Ga)$^»:i±a©»CM (Br) ^^^^9 
[025]^»!|2-2^*DttS, (Hcj) tnmm.-m.mm. (Br) ©l#^t^77 

-efe^o 

[|l|26]Gaj^^<^»^-r^^^M#tt^^ffi#^i-EI^-e^o 
[027]^ife^!l3-n ll^fe^?!l3-2-e#^tb^^^^*:^oV^-C, Gaj£#»a±« 

(Hcj) (Dm^^ir^yy-^h^o 
[El28]^»!l3-n H»!l3-2-C#e>^c^f*^oV>-C, Gaj£#»l firing 

mrnmrn. (bh oi^^i-^^-e&So 

[029]H»!I4-1 , ^»H-2^^Mbfca^OM^bU ? ^^#'l4^i-0 

[®30]ZnW^(D^m^^#«^^#:^Ga^&^X«Al^Sr»bfc^ 
^(D^#tt^i-BI^-efcSo 
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m^mm 

a b 27 

TGgff, 1. 5^a^2. 1, 12. 9^b^l6. 3) ^^fr^M^^k^U 
fglgiM^LT, CaJ^(CaCO &W~?0. 3-3. Owt%)RU/XteSif&ft(S 

3 

iO 2-1. 4wt%)£-^TU JLo, 

2 

f&2iijf£#£i/r, aij&$mai o aur-co. oi-i. 5wt%). w^^(wo *fe£t-c 

2 3 3 

0. 01—0. 6wt%), CeJ^(CeO ^^^CO. 001—0. 6wt%) > MoM(MoO 

2 3 

^^~C0. 001—0. 16wt%h Ga^(Ga O i^~C0. 001 — 15wt%) <D'J?t£<b 

2 3 

[2] BfjfBAl^(D^#»«Al O m^-eO. 1-0. 9wt%-efc^^^^#m^i-^ft^ 

2 3 

[3] tiffBw^^^M^wo #H-eo. i-o. 6wt%-efc&^£#^i-3fi ^ 

3 

*Kl ^fE*(D^m^hatt#»o 
[4] ffffBCej^^^iteCeO mif-CO. 01-0. 4wt%1*$>Z>Z.k&mkk1rZ>m 

2 

[5] mffBMoj^^'^-^'i^MoO ^#-eo. oo5—o. i0wt%-e&3~^#fe-r 

3 

[6] mrfBGa^^^-a-WS^Ga O ^#^0. 02-8. 0wt%^&3^^m£-r3ft 

2 3 

sjffil ^fB«©7^^h«tt#^f 0 
[7] BiffB*M^^*5V^, 1. 6^a=S2. 0, 13. 5^b^l6. 2X~&%Z.t&!Wmk1r% 

[8] fiffBA^m^b-CSr^OTa^ Jk#i-5- ^?r#m^«M sjfcgl ^fB*(D^^^ 

[9] BfffB^^^h«W^«, ^^7-fh^»*, TO tp ^^m$ti^)7^^ha^ 
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[in mmy^^hmmtm-i. 3. oko e sx±(Di%m£)Rx?4. okG^i^agfM 
[12] mm^^^hm^ufm. s. 3koe^Ai(D^m^miA. 6kG^_h<Da^fM 

[13] A*f B WM7x7^f^±li^L, Gaj£#£rGa O m#-C15wt%^T (fc/cLO 

2 3 

[14] mm^^y-f hmmrm-i, U^AFe* Fe 3+ O (fcfc U AfSSr, Ba&OTb^ 

a b 27 

^^^^<^ia<^7C*. 1. 5^a^2. 1, 12. 9^b^l6. 3)^$tL5 
[15] mm^^y^hm^Um-^ |aj$5£AZn Fe O (fcfcU AteSr, Ba&OTb^feill 

c d 27 

^$fb^^<^ia»7n^. 1. l^c^2. 1, 13^d^l7)-e^^|a^^ 
[16] itfffBGaj£#<^"a-ir*«:Ga O ^#^0. 02-3. 0wt%X&Z>Z.b&WWttirZ>m 

2 3 

^14^yt « 1 5 ^fBSc^^^hatt Wf 0 
[17] IfffBGa^^^'a-Wi^Ga O mWX*3. 0-8. 0wt%^&3^£W[i:-r3ft 

2 3 

[18] IM^AFe 2+ Fe 3+ O (fc/cU AUSr, BaRTfT>hfrhmtK£foZ)<P?J:<tkim<D 

a b 27 

^c*. 1. 5^a^2. 1, 12. 9^b^l6. 3) ^&fc^*&^3r^&£-£U 
mm&&£LX. Ca^(CaCO MWXO. 3-3. Owt%)^VX»Si^(S 

3 

iO #:^~C0. 2—1. 4wt%) ^^TU lo, 

2 

H2liJ^^bT, Alj£#(Al O m#-eO. 01-1. 5wt%) , W^(WO 

2 3 3 

0. 01—0. 6wt%). CeJ?BHCeO ^^~C0. 001—0. 6wt%) , Mo^(MoO 

2 3 

#:^~C0. 001—0. 16wt%h GaJ^HGa O #^~C0. 001 — 15wt%) (D'pt£<b 

2 3 

m ^iii8 ^tBic^^-rh^^o 



WO 2005/056493 



34 



PCT/JP2004/018286 



[21] wmy^y^vm&m&fe, 3. 5ko e sx±(Di%m£)Rx?4. okc^i^a^iM 
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